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vjg" hcokn{" qh" vyq/rqtg" fqockp" rqvcuukwo" ejcppgnu0" Vjku" igpg" uwdhcokn{" ku" eqpuvkvwvkxgn{"
cevkxg" cv" rj{ukqnqikecn" tguvkpi" ogodtcpg" rqvgpvkcnu" kp" gzekvcdng" egnnu." kpenwfkpi" uoqqvj"
owueng" egnnu" cpf" jcu" dggp" gurgekcnn{" nkpmgf" vq" vjg" jwocp" rwnoqpct{" ektewncvkqp0" VCUM/3"
ejcppgnu"ctg"ugpukvkxg" vq"c"ykfg"cttc{"qh"rj{ukqnqikecn"cpf"rjctoceqnqikecn"ogfkcvqtu" vjcv"
chhgev" vjgkt" cevkxkv{" uwej"cu"wpucvwtcvgf" hcvv{" cekfu." gzvtcegnnwnct"rJ."j{rqzkc." cpcguvjgvkeu"
cpf" kpvtcegnnwnct" ukipcnnkpi" rcvjyc{u0" Tgegpv" uvwfkgu" ujqy" vjcv" oqfwncvkqp" qh" VCUM/3"
ejcppgnu" gkvjgt" fktgevn{" qt" kpfktgevn{" d{" vctigvkpi" vjgkt" tgiwncvqt{" ogejcpkuou" jcu" vjg"
rqvgpvkcn" vq" eqpvtqn" rwnoqpct{" ctvgtkcn" vqpg" kp" jwocpu0" Hwtvjgtoqtg."owvcvkqpu" kp" MEPM5"






































































ku" icvgf" d{" c" tcpig" qh" uvkownk" kpenwfkpi" xqnvcig" cpf" c" xctkgv{" qh" rj{ukqnqikecn" cpf"
rjctoceqnqikecn" ogfkcvqtu0" Vjg{" tgiwncvg" vjg" gzekvcdknkv{" qh" egnnu" cpf" eqpvtkdwvg" vq" vjgkt"
tguvkpi"ogodtcpg"rqvgpvkcn"]3.4_0"Owvcvkqpu"kp"M-"ejcppgn"ugswgpegu"ecp"ngcf"vq"c"xctkgv{"qh"
enkpkecn"fkuqtfgtu"gzgornkh{kpi"vjgkt"rj{ukqnqikecn"korqtvcpeg"]5_0"""
M-" ejcppgnu" ctg" ejctcevgtkugf" d{" vjgkt" gzswkukvg" ugngevkxkv{" hqt" M-" kqpu." fwg" vq" c"
eqpugtxgf"ecpqpkecn"cokpq"cekf"I[I"ukipcvwtg"ugswgpeg"kp"vjg"ugngevkxkv{"hknvgt"qh"vjgkt"rqtg/
hqtokpi"cnrjc"*g+"uwdwpkvu"]6_0"Kp"cffkvkqp."ocp{"M-"ejcppgn"g"uwdwpkvu"ctg"cuuqekcvgf"ykvj"
cwzknkct{" tgiwncvqt{" uwdwpkvu0" Fkuvkpev" hcoknkgu" qh" M-/ugngevkxg" kqp" ejcppgnu" jcxg" dggp"
fguetkdgf" kp"cnoquv"cnn" nkxkpi"qticpkuou="rtkpekrcnn{." vjg"xqnvcig/icvgf"M-"ejcppgn" *MX+"cpf"
ecnekwo/cevkxcvgf"M-"ejcppgn"*MEc+"hcokn{"qh"8"vtcpuogodtcpg"ejcppgn"uwdwpkvu."vjg"kpyctf/
tgevkhkgt" M-" ejcppgn" *MKT+" hcokn{" qh" vyq" vtcpuogodtcpg" ejcppgn" uwdwpkvu" cpf" vjg" vyq/rqtg"
fqockp"M-"ejcppgn"*M4R+"hcokn{"qh"hqwt"vtcpuogodtcpg"ejcppgnu"uwdwpkvu"]7/:_0""
Vjg"M4R" hcokn{"ctg" vjg"oquv" tgegpv" hcokn{"qh"M-"ejcppgnu" vq"dg" kfgpvkhkgf"cpf" vjgkt"
fkueqxgt{"tguqnxgf"c"rjgpqogpqp"fguetkdgf"qxgt"72"{gctu"gctnkgt"d{"Jqfimkp"cpf"Jwzng{."qh"
c"jkij"tguvkpi"M-"eqpfwevcpeg"rtgugpv"cv"vjg"rncuoc"ogodtcpg"vjcv"eqwnf"pqv"dg"gzrnckpgf"
d{" ukorng" rcuukxg" rqtgu" ];.32_0" M4R" ejcppgnu" ctg" ykfgn{" ceegrvgf" vq" wpfgtnkg" ÐngcmÑ" qt"
dcemitqwpf" ewttgpvu" vjcv" uvcdknk¦g" vjg" tguvkpi" ogodtcpg" rqvgpvkcn" qh" pgwtqpcn" egnnu."
tgiwncvkpi" gzekvcdknkv{" cpf" cevkqp" rqvgpvkcn" hktkpi0" Vjg" hktuv" ocoocnkcp" M4R" ejcppgn" ycu"






Vjku" fkueqxgt{" ycu" xgt{" tcrkfn{" hqnnqygf" d{" vjg" kfgpvkhkecvkqp" qh" c" hwtvjgt" 36"
ocoocnkcp"ogodgtu"cnn" ujctkpi" vjg"ucog"igpgtcn"VYKM/3"ctejkvgevwtg."VTGM/3" *MEPM4."
M4r403+." VCUM/3" *MEPM5." M4r503+." VTCCM" *MEPM6." M4r603+." VCUM/4" *MEPM7." M4r703+."



































































Fgurkvg" vjgkt" uvtwevwtcn" ukoknctkvkgu" vjgug" ejcppgnu" ecp" dg" hwtvjgt" fkxkfgf" kpvq" ukz" fkuvkpev"
uwdhcoknkgu" dcugf" qp" vjgkt" ugswgpeg" ukoknctkv{" cpf" hwpevkqpcn" rtqrgtvkgu" *VYKM." VTGM."
VCUM." VCNM." VJKM" cpf" VTGUM." Hkiwtg" 4c+0" Vjg" fkxgtukv{" qh" vjgug" ejcppgnu" ctg" hwtvjgt"
kpetgcugf" d{" jgvgtqogtke" cuugodn{" ykvjkp" uwdhcoknkgu=" cuuqekcvkqp" ykvj" cwzknkct{" uwdwpkvu="
cpf"ejcppgn"uwuegrvkdknkv{"vq"dqvj"cnvgtpcvkxg"urnkekpi"cpf"cnvgtpcvkxg"vtcpuncvkqp"kpkvkcvkqp0""
Cu"rtgfkevgf"hqt"c"dcemitqwpf"ewttgpv"hqnnqykpi"vjg"Iqnfocp/Jqfimkp/Mcv¦"gswcvkqp."
VYKM/3" ycu" hqwpf" vq" dg" eqpuvcpvn{" cevkxg." vkog" cpf" xqnvcig/kpfgrgpfgpv." ykvj" cp" cnoquv"
nkpgct"ewttgpv/xqnvcig"tgncvkqpujkr"]33.35_"*ugg"Hkiwtg"4d"cpf"e+0"Vjg"qvjgt"36"M4R"ejcppgnu."
nkmg"VYKM/3."fq"pqv"rquuguu"c"encuukecn"xqnvcig/ugpuqt."jqygxgt."wpnkmg"VYKM/3."vjg{"fkurnc{"
c" xqnvcig/fgrgpfgpv" eqpfwevcpeg" kpetgcug" wrqp" fgrqnctkucvkqp" cpf" cp" kpuvcpvcpgqwu"
hqnnqygf"d{"c"vkog/fgrgpfgpv"ewttgpv"eqorqpgpv"]35_0"Cu"uwej."hqt" vjgug"M4R"ejcppgnu."cv"
rqukvkxg" cpf" pgicvkxg" xqnvcigu"gswkfkuvcpv" htqo" vjg" tgxgtucn" rqvgpvkcn." vjgtg" ku"owej"oqtg"
qwvyctf" ewttgpv" qdugtxgf" vjcp" kpyctf" ewttgpv" cu" gzgornkhkgf" d{" vjg" jkij" tgevkhkecvkqp"
eqghhkekgpvu"uggp"kp"Hkiwtg"4e"eqorctgf"vq"vjcv"uggp"hqt"VYKM3"ejcppgnu0"
Jqy" vjgug"ejcppgnu"ugpug"xqnvcig" kp" vjg"cdugpeg"qh"cp{"ecpqpkecn"xqnvcig"ugpuqt"






grkvjgnkcn" egnnu"ownvkrng"MEPM"igpgu" vjcv" gpeqfg"M4R"ejcppgnu" uwej" cu"MEPM3."MEPM4."
MEPM7." cpf" MEPM8" jcxg" dggp" kfgpvkhkgf" ]37_0" Pqvcdn{." VYKM/41MEPM8" crrgctgf" vq" dg
gzrtguugf" kp" eknkc." yjgtg" kv" eqwnf" ugtxg" cu" c" ejgokecn" ugpuqt" cpf" kortqxg" oweqeknkct{"
engctcpeg" ]37_0" Uvtgvej/cevkxcvgf" M4R" ejcppgnu" uwej" cu" VTGM/31MEPM4" ctg" rctvkewnctn{"
korqtvcpv"kp"vjg"nwpi."ukpeg"vjg{"rnc{"c"egpvtcn"tqng"kp"ogejcpqvtcpufwevkqp"rtqeguugu0"Vjg"
ghhgevu"qh"ogejcpkecn"uvtgvej"qp"ocp{"dkqnqikecn" nwpi"hwpevkqpu." kpenwfkpi"hgvcn" nwpi"itqyvj."
uwthcevcpv" ogvcdqnkuo." gzvtcegnnwnct" ocvtkz" cpf" e{vqumgngvqp" vwtpqxgt." egnn" rtqnkhgtcvkqp."






























































qxgt" vyq" fgecfgu0" Oqtgqxgt." ogejcpkecn" xgpvkncvkqp" cpf" qz{igp" vjgtcr{" eqortkug" vjg"
eqtpgtuvqpgu"qh"nkhg/ucxkpi"kpvgtxgpvkqpu"hqt"rcvkgpvu"ykvj"cewvg"tgurktcvqt{"fkuvtguu"u{pftqog"
*CTFU+"]38_0"
Cnxgqnct"grkvjgnkcn" egnnu" gzrtguu"VTGM/3"cpf" kp" vjqug"egnnu" kv"oc{"rnc{"c" tgiwncvqt{"
tqng"kp"vjg"fgxgnqrogpv"qh"cnxgqnct"grkvjgnkcn"kplwt{0"Gxkfgpeg"htqo"vjg"Uejykpiujcemn"itqwr"
uwiiguvu"vjcv"M4R"ejcppgnu."gurgekcnn{"VTGM/3."ctg"korqtvcpv"tgiwncvqtu"qh"vjg"kphncoocvqt{"




3" fghkekgpe{" ceegpvwcvgf" j{rgtqzkc/kpfwegf" nwpi" kplwt{" kp" xkxq" ]3;_0" Vjg" nwpi" kplwt{" ycu"









uoqqvj" owueng" egnnu" *RCUOEu" ku" cevkxcvgf." kp" rctv." d{" c" M-" ejcppgn" kpjkdkvkqp/kpfwegf"
ogodtcpg" fgrqnctk¦cvkqp" cpf" uwdugswgpv" Ec4-" gpvt{" vjtqwij" pkhgfkrkpg/ugpukvkxg" N/v{rg"
Ec4-" ejcppgnu" *Hkiwtg" 6" ]45_+0" M-" ejcppgn" rtqrgtvkgu" *g0i" xqnvcig" cpf1qt" Ec4-/fgrgpfgpv"






































































Vjg"VCUM"*VYKM/tgncvgf"Cekf"Ugpukvkxg"M-+" hcokn{"qh"M4R" ku"eqortkugf"qh" vjtgg"ogodgtu<"
VCUM/3" *MEPM5+="VCUM/5" *MEPM;+"cpf" vjg"pqp/hwpevkqpcn"VCUM/70"VCUM/5" ku"wpwuwcn" kp"




hqt" uvcdknkukpi" vjg" tguvkpi"ogodtcpg"rqvgpvkcn" ku" c" tguwnv" qh" c" vkog/" cpf"xqnvcig/fgrgpfgpv"
cevkxcvkqp"rtqeguu"]35_0"
Hkiwtg"5"
Hwpevkqpcn" fkxgtukv{" qh" vjku" hcokn{" ku" kpetgcugf" d{" vjg" hqtocvkqp" qh" jgvgtqfkogtu"
dgvyggp"VCUM/3"cpf"VCUM/5"]59/64_""cpf."rgtjcru."ykvj"VYKM/3"]65_."cpf"d{"vjg"kpvgtcevkqp"
ykvj"cwzknkct{"uwdwpkvu"uwej"cu"eqcv"rtqvgkp"3"*EQR/3+."36/5/5."r33"cpf"u{pvczkp/:"]66/6;_0"
Vjg{" ctg" vjqwijv" vq" eqpvtkdwvg" vq" vjg" dcemitqwpf" ewttgpvu" kp" ocp{" pgwtqpcn"
rqrwncvkqpu" vjtqwijqwv" vjg" egpvtcn" pgtxqwu" u{uvgo." kpenwfkpi" egtgdgnnct" itcpwng" pgwtqpu.
egtgdtcn" eqtvgz." vjg" dtckpuvgo" Rtg/Dqv¦kpigt" cpf" tgvtqvtcrg¦qkf" tgikqpu." jkrrqecorcn"
pgwtqpu." vjcncoqeqtvkecn" tgnc{"pgwtqpu."j{rqinquucn"cpf"urkpcn"eqtf"oqvqt"pgwtqpu."fqtucn"
xcicn" pgwtqpu." *ugg" tgxkgy" d{" Gp{gfk" (" E¦ktlcm" ]34_+0" Kp" rgtkrjgtcn" vkuuwgu" jkij" ngxgnu" qh"
VCUM/3" gzrtguukqp" jcxg" dggp" hqwpf" kp" vjg" ectqvkf" dqfkgu." kp" vjg" cvtkwo" qh" vjg" jgctv=" kp"




hktuv" fguetkrvkqp" qh" vjg" ejcppgn." kpfggf" vjg" ejcppgn" jcu" dggp" pcogf" qp" vjg" dcuku" qh" vjku
hgcvwtg"*VYKM/tgncvgf"Cekf"Ugpukvkxg"M-"ejcppgn+"cpf"kv" ncvgt"rtqxgf"vq"dg"c"rj{ukqnqikecnn{"
ukipkhkecpv" tgiwncvqt{" ogejcpkuo" ]54_0" VCUM/3" ujqyu" cdqwv" jcnh" oczkocn" cevkxkv{" cv"
rj{ukqnqikecn"gzvtcegnnwnct"rJ"*906+0"Kv"ecp"dg"ghhkekgpvn{" kpjkdkvgf"qt"cevkxcvgf"d{"cekfquku"qt"
cnmcnquku" tgurgevkxgn{" *Hkiwtg"7+0" Vjg"rgtkrjgtcn" ejgoqtgegrvqt" inqowu"egnnu" kp" vjg"ectqvkf"
dqf{" gzrtguu" vjg" jgvgtqfkogtu" eqorqugf" qh" VCUM/3" cpf" VCUM/5" kp" vjgkt" rncuoc
ogodtcpg."cpf"vjg"kpjkdkvkqp"qh"vjgkt"dcemitqwpf"M-"ewttgpv"cpf"vjg"hqnnqykpi"fgrqnctk¦cvkqp"
kp" tgurqpug" vq" cekfkhkecvkqp" eqpvtkdwvgu" vq" kpetgcugf" xgpvkncvkqp" *hqt" tgxkgy" ugg" ]77_+0" Kp"



































































vjg" VCUM" uwdhcokn{" qh" M4R" ejcppgnu" ]7:_0" J;:" vqigvjgt" ykvj" vjg" pgicvkxgn{" ejctigf"
inwvcocvg"G92"cnuq"eqpvtkdwvg" vq" vjg" kpjkdkvkqp"qh"jwocp"VCUM/5"d{"¥p4-."jqygxgt."jwocp"







ygtg" hqwpf" vq" dg" kpjkdkvgf" d{" ugxgtcn" Is/eqwrngf" tgegrvqt" v{rgu" kp"oqvqpgwtqpu" ]5;.83_."
egtgdgnnct" itcpwng" pgwtqpu" ]84_." vjcncoqeqtvkecn" pgwtqpu" ]85.86_" cpf" cftgpcn" inqogtwnquc"
egnnu" ]87.88_0"Yjgtgcu"fkhhgtgpv"pgwtqvtcpuokvvgtu"gpjcpeg"pgwtqpcn"gzekvcdknkv{" vjtqwij"vjg"
kpjkdkvkqp"qh"VCUM"ejcppgnu."vjg"kpjkdkvkqp"qh"vjg"ejcppgnu"d{"ektewncvkpi"cpikqvgpukp"KK"kp"vjg"
inqogtwnquc" egnnu" tguwnvu" kp" kpetgcugf" rtqfwevkqp" qh" cnfquvgtqpg" cpf" vjg" eqpugswgpv"
tgvgpvkqp"qh"Pc-"cpf"ycvgt"]88_0""
Kp" ceeqtfcpeg"ykvj" vjg" igpgtcn" korqtvcpeg" qh" tgegrvqt/ogfkcvgf" kpjkdkvkqp" qh" vjgug"
ejcppgnu."vjg"ogejcpkuo"qh"vjku"tgiwncvkqp"jcu"dggp"gzvgpukxgn{"gzcokpgf"kp"jgvgtqnqiqwu"
gzrtguukqp"u{uvgou0"Vjgtg"jcu"dggp"c"nqpi"ncuvkpi"fgdcvg"tgictfkpi"vjg"uvgru"ngcfkpi"vq"vjg"
cnvgtgf" ejcppgn" cevkxkv{0" Gctn{" tguwnvu" tgxgcngf" vjg" ukipkhkecpv" tqng" qh" ecpqpkecn" ukipcnnkpi"
rcvjyc{u"*KpuR5."ecnekwo."cpf"rtqvgkp"mkpcug"E+0"Kv"jcu"dggp"tgrqtvgf"vjcv"Igs"ecp"fktgevn{"
dkpf"vq"cpf"kpjkdkv"VCUM/3"]89_0"Jqygxgt."c"oqtg"eqooqpn{"jgnf"xkgy."ewttgpvn{."ku"vjcv"vjg"
cevkxcvkqp" qh" rjqurjqnkrcug" E" *RNE+" ku" tgswktgf" hqt" kpjkdkvkqp" qh" vjg" ejcppgnu" ]8:/92_0"
Qtkikpcnn{"kv"jcu"dggp"uwiiguvgf"vjcv"vjg"dtgcmfqyp"cpf"tgfwegf"uvgcf{"uvcvg"ngxgn"qh"RKR4"
ycu"tgurqpukdng"hqt"vjg"kpjkdkvkqp"]8:_."rctvkewnctn{."cu"RKR4"eqpvckpkpi"nkrquqogu."qt"kvu"ycvgt"
uqnwdng" cpcnqiwgu" ygtg" hqwpf" vq" cevkxcvg" VCUM/3" kp" kpukfg/qwv" ogodtcpg" rcvejgu" ]93_0"
Jqygxgt." ncvgt" kv" jcu" dggp" fgoqpuvtcvgf" vjcv" vjg" fgrngvkqp" qh" RKR4" kp" nkxkpi" egnnu" d{"
eqgzrtguugf" nkrkf"rjqurjcvcugu"fqgu"pqv"chhgev"VCUM/3"cevkxkv{."cpf" vjg" nkrkf"gpf"rtqfwev"
fkce{nin{egtqn"*FCI+"qh"RNE"gp¦{og"ogfkcvgu"vjg"ghhgev"]94_0"Kp"cffkvkqp"vq"vjg"RNE"rcvjyc{"
qh" tgiwncvkqp." qvjgt"ogejcpkuou"ygtg"cnuq" tgrqtvgf" vq" kpjkdkv" VCUM/3" kp" rwnoqpct{" ctvgt{"
uoqqvj"owueng"egnnu0"G0i0"Tjq/mkpcug"kpjkdkvu"vjg"ejcppgn"d{"rjqurjqt{ncvkpi"vjtgqpkpg"5;5"
qh"VCUM/3" kp" tgurqpug" vq" gpfqvjgnkp" tgegrvqt" cevkxcvkqp" ]95_."cpf"Ute" v{tqukpg" mkpcug"cnuq"
etwekcnn{" eqpvtqnu" VCUM/3" ejcppgn" cevkxkv{" ]96_0" Vjgug" ogejcpkuou" engctn{" tgswktg" hwtvjgt"






























































tgiwncvg" VCUM/3" cevkxkv{" kp" c" eqorngz"ocppgt" cu" ku" uggp" hqt" Igs"ogfkcvgf" tgiwncvkqp" qh"
qvjgt"M"ejcppgnu0"
VCUM/3" rnc{u" c" mg{" tqng" kp" vjg" ugpukpi" qh" j{rqzke" uvkownk0" Kpjkdkvkqp" qh" VCUM/3" d{"
j{rqzkc" jcu" dggp" gzvgpukxgn{" uvwfkgf" kp" fgfkecvgf" ejgoqugpuqt{" *inqowu" v{rg" K+" egnnu"
]63.97_"*hqt"tgxkgy"ugg"]98_+"cpf"vjg"korqtvcpeg"qh"j{rqzkc"tgncvgf"tgiwncvkqp"ycu"cnuq"engctn{"
fgoqpuvtcvgf"kp"rwnoqpct{"tgukuvcpeg"xguugnu"]74.78_""*hqt"tgxkgy"ugg"]99_+0"Gxgp"dghqtg"vjg"
fkueqxgt{" qh"VCUM." kpjkdkvkqp"qh" c" ngcm"rqvcuukwo"ewttgpv"ycu" mpqyp" vq"dg"c"oclqt" hcevqt"
ngcfkpi" vq"fgrqnctkucvqp" kp"inqowu"egnnu"qh" vjg"ectqvkf"dqf{0"Ncvgt." vjgug" ngcm"eqpfwevcpeg"
ygtg" kfgpvkhkgf"cu"VCUM/31VCUM/5"jgvgtqfkogtu"cpf"VCUM/3"jqoqfkogtu." vjg" ncvvgt"dgkpi"
oqtg"ugpukvkxg"vq"j{rqzkc"]62.63_0"Vjg"ghhgevu"qh"j{rqzkc"qp"ejcppgn"cevkxkv{"ctg"uvknn"pqv"ygnn"
fghkpgf0" Tgfwegf" rQ4" tgncvgf" vq" vjg"okvqejqpftkcn" tgurktcvkqp" cpf" vjg" eqpvtkdwvkqp" qh" vjg"
e{vqrncuoke"CVR"eqpegpvtcvkqp."COR"mkpcug."J4U"cpf"EQ"ygtg"tckugf0"Vjg"vjgqt{"qh"kpfktgev"
tgiwncvkqp" ku" uwrrqtvgf" d{" vjg" qdugtxgf" tcrkf" twpfqyp" qh" ejcppgn" cevkxkv{" fwtkpi" gzekugf"
rcvej"gzrgtkogpvu" hqnnqykpi" vjg" tgoqxcn"qh"VCUM"ejcppgnu" htqo"vjgkt"pcvwtcn"gpxktqpogpv0"
Vjg"tgiwncvqt{"gngogpvu"oc{"dg"cevkxg" kp"rctvkewnct"qz{igp"ugpukvkxg"vkuuwgu"*inqowu"egnnu."
rwnoqpct{"ctvgtkqngu."cpf"pgwtqgrkvjgnkcn"dqfkgu+."yjkng"vjgkt"cdugpeg"oc{"gzrnckp"vjg"ncem"qh"
tgurqpug" vq" j{rqzkc" gnugyjgtg" cpf" vjg" hcknwtg" vq" tgrtqfweg" vjku" v{rg" qh" tgiwncvkqp" kp"
jgvgtqnqiqwu"gzrtguukqp"u{uvgou0"
Xqncvkng" cpcguvjgvkeu" cevkxcvg" oquv" M4R" ejcppgnu" cpf" VCUM/3" ku" cnuq" c" vctigv" qh"
jcnqvjcpg." kuqhnwtcpg" cpf" ugxqhnwtcpg" ]9:.9;_" *Hkiwtg" 7+0" Vjg" cevkxcvkqp" qh" VCUM/3" kp"








d{" oqtrjkpg0" Cpqvjgt" VCUM/31VCUM/5" kpjkdkvqt" C4;5." yjkej" jcu" c" unkijv" rtghgtgpeg" hqt"
VCUM/3." ycu" wugf" vq" fgoqpuvtcvg" VCUM" gzrtguukqp" kp" tcv" ectfkce" o{qe{vgu" ]:7_0" Ncvgt"
VCUM/31VCUM/5" ejcppgnu" ygtg" cnuq" fgvgevgf" kp" jwocp" cvtkcn" ectfkce" o{qe{vgu" ]64.:8_0"
Wrtgiwncvkqp" qh" VCUM/3" ycu" tgrqtvgf" kp" rcvkgpvu" ykvj" ejtqpke" cvtkcn" hkdtknncvkqp" ]:9.::_0"
Kpvgtguvkpin{." nquu" qh" hwpevkqp"owvcvkqpu" kp" VCUM/3"ygtg" cnuq" hqwpf" vq" dg" cuuqekcvgf" ykvj"
cvtkcn"hkdtknncvkqp"]:;_0""
Kpcevkxcvkpi"owvcvkqpu"qh"VCUM/3"jcxg"cnuq"dggp"fgoqpuvtcvgf"vq"ecwug"rwnoqpct{"






























































ejtqpke" kpjkdkvkqp"qh"VCUM"ejcppgn" kp"cvtkcn" hkdtknncvkqp"yqwnf"ecwug"rwnoqpct{"j{rgtvgpukqp"
cu"c"ukfg"ghhgev"cpf"cnvgtpcvkxgn{."yjgvjgt"c"VCUM"cevkxcvqt"hqt" vjg"vtgcvogpv"qh"RCJ"eqwnf"
tguwnv" kp" cvtkcn" hkdtknncvkqp0" Hwtvjgtoqtg." VCUM/3" ku" cnuq"jkijn{" gzrtguugf" kp" jwocp" cftgpcn"
inqogtwnquc" egnnu" vqigvjgt" ykvj" vjg" kpyctfn{" tgevkh{kpi" M-" ejcppgn" Mkt506" gpeqfgf" d{" vjg"
MEPL7" igpg" ];3.;4_0" Cnvjqwij" vjg" owvcvkqpu" qh" MEPL7." tguwnvkpi" kp" kpetgcugf" Pc-"




*MEPM5+" xctkcpvu" ykvj" j{rgtvgpukqp" cpf" jkij" rncuoc" cnfquvgtqpg" ngxgnu" ];7_0" Kp" cffkvkqp."
mpqem/qwv" okeg" ncemkpi" VCUM/3" ejcppgnu" ctg" ejctcevgtk¦gf" d{" korcktgf" ectqvkf" dqf{"
ejgoqtgegrvqt"hwpevkqp"];8_0"Rjctoceqnqikecn"kpvgtxgpvkqpu"cpf"vjgtcrgwvke"oqfcnkvkgu"jcxg"






kp" eqpvtcuv" vq" vjg" u{uvgoke" ektewncvkqp." j{rqzgokc" ngcfu" vq" xcuqeqpuvtkevkqp" qh" uocnn"
tgukuvcpeg" ctvgtkgu" kp" vjg" rwnoqpct{" ektewncvkqp0" Vjku" rj{ukqnqikecn" tgurqpug" ku" ecnngf" cu"
j{rqzke"rwnoqpct{"xcuqeqpuvtkevkqp"cpf"tgurqpukdng"hqt"qrvkok¦kpi"vjg"ocvejkpi"qh"rgthwukqp"
cpf"xgpvkncvkqp"cpf"rtgxgpvkpi"ctvgtkcn"j{rqzgokc"];9.;:_0"kk+"Vjg"rwnoqpct{"ektewncvkqp"ncemu"





hqt" ogfkcvkpi" vjg" ghhgev" qh" rj{ukecn" cpf" ejgokecn" uvkownk0" Vjg{" ecp" dg" eqpukfgtgf" vjg"
gzgewvkxg" nkod" qh" vjg" tgurqpug0" Jqygxgt." vjg" fkuvtkdwvkqp" qh" vjg" kqp" ejcppgnu" kp" vjg"
rwnoqpct{"ektewncvkqp"fkhhgtu"htqo"u{uvgoke"ektewncvkqp0"Kv" ku"qhvgp"swguvkqpgf"yjgvjgt"vjg"M-"
ejcppgnu"ctg"cevkxg"cv"uwhhkekgpvn{"pgicvkxg"rqvgpvkcnu"vq"ugv vjg"tguvkpi"ogodtcpg"rqvgpvkcn"qh"
rwnoqpct{" ctvgt{" uoqqvj" owueng" egnnu" *RCUOE+" cpf" yjkej" M-" ejcppgnu eqwnf" tgiwncvg"
rwnoqpct{"xcuewnct" vqpg" ]74.76.78.;;/326_0"Ghhgevkxg"oqfwncvkqp"qh"ogodtcpg"rqvgpvkcn"d{"






























































*Mx307+" ngf" vq" ukipkhkecpv" j{rgtrqnctkucvkqp" kp" xkvtq" cpf" tgfwevkqp" qh" rwnoqpct{" xcuewnct"
tgukuvcpeg"kp"j{rqzkc/kpfwegf"rwnoqpct{"j{rgtvgpukqp"kp"vjku"urgekgu"kp"xkxq"]327.328_0""
Tgegpv" gxkfgpeg" uwrrqtvu" vjg" tqng" qh" VCUM/3" kp" eqpvtqnnkpi" tguvkpi" ogodtcpg
rqvgpvkcn" kp" RCUOEu0" Kvu" xqnvcig/kpfgrgpfgpv" icvkpi" ocmgu" kv" c" iqqf" ecpfkfcvg" hqt" vjg"
ockpvgpcpeg"qh"tguvkpi"ogodtcpg"rqvgpvkcn" kp"egnnu."yjgtg"tguvkpi"ogodtcpg"rqvgpvkcn"jcu"
vq" dg" mgrv" nqy" kp" qtfgt" vq" mggr" ecnekwo" kphnwz" vjtqwij" xqnvcig/icvgf" ecnekwo" ejcppgnu"
pginkikdng0" VCUM/3" ku" gzrtguugf" kp" tcddkv" ]74_." oqwug" ]322_." tcv" ]76.323_" cpf" jwocp" ]78_"
RCUOEu" cpf" vjg" pqp/kpcevkxcvkpi" M-" ewttgpv" *KMP+." rtqrqugf" vq" dg" ogfkcvgf" d{" VCUM/3."
ujqyu" vjg" fkuvkpiwkujkpi" hgcvwtgu" qh" vjg" ejcppgn" ]48.59.98.99_0"Oquv" korqtvcpvn{." htqo" vjg"
VCUM"hcokn{"qpn{"VCUM/3"ku"rtgugpv"kp"jwocp"RCUOEu"ocmkpi"kv"rctvkewnctn{"uwuegrvkdng"kp"
vjg" jwocp" rwnoqpct{" ektewncvkqp" ]78_0" Fgurkvg" gxkfgpeg" vjcv" M-" ejcppgnu" eqpvtqn" tguvkpi"
ogodtcpg" rqvgpvkcn." kpxguvkicvkqpu" fwtkpi" vjg" ncuv" fgecfgu" eqphktogf" ukipkhkecpv" kpvgt/
urgekgu" fkhhgtgpegu" kp" tguvkpi" rqvgpvkcn" kp" RCUOEu" cpf" vjwu." jkijnkijvgf" korqtvcpv" kpvgt/
urgekgu" xctkcdknkv{" kp" vjg" rj{ukqnqi{" qh" rwnoqpct{" ctvgtkgu0" Yjkng" kp" tcv." tcddkv" qt" jwocp"
RCUOE" vjg" tguvkpi"ogodtcpg"rqvgpvkcn" ku"ctqwpf" /72oX"qt" nguu."oqwug"RCUOEu"jcxg"c"
tguvkpi"rqvgpvkcn"enqugf"vq"/52"oX0"Ceeqtfkpin{."vjg"cornkvwfg"qh"vjg"KMP"ku"kp"c"ukoknct"tcpig"
kp"tcv."tcddkv"qt"jwocp"RCUOE0"Kp"eqpvtcuv."KMP"kp"okeg"ku"jctfn{"fgvgevcdng"cpf"ncemu"qh"vjg"
fkuvkpiwkujkpi" hgcvwtgu" qh" KMP" kp" qvjgt" urgekgu" ]322_0" Hwtvjgtoqtg." vjg" tguvkpi" ogodtcpg"
rqvgpvkcn"qt"KMP"fq"pqv"fkhhgt"dgvyggp"RCUOEu"qdvckpgf"htqo"yknf/v{rg"cpf"VCUM/315"mpqem/
qwv" cpkocnu." eqphktokpi" vjg" ncem" qh" hwpevkqpcn" VCUM/3" kp" vjg" rwnoqpct{" ctvgtkgu" kp" okeg0"
Vjwu." gxkfgpeg" ku" ceewowncvkpi" vjcv" yjgtg" vjg" tguvkpi"ogodtcpg" rqvgpvkcn" qh" RCUOE" ku"
fgrqnctk¦gf."KMP"ku"cdugpv"cpf"VCUM/3"pqv"tgswktgf"hqt"vjg"pqtocn"rwnoqpct{"ctvgtkcn"hwpevkqp
]322_0"Oqtg"tgegpv"yqtm"ujqyu"vjcv"VCUM/3"ejcppgnu"fq"pqv"jcxg"c"tqng"kp"kpkvkcvkpi"j{rqzke"
rwnoqpct{" j{rgtvgpukqp" kp"owtkpg" kpvtc/rwnoqpct{" ctvgtkgu" ]329_0" Kpfggf." kp"okeg." VCUM/3"
hwpevkqp" uggou" vq" dg" tgrncegf" d{" qvjgt" M4R" ejcppgnu0" Ceeqtfkpin{." VYKM/4" *MEPM8+"
fghkekgpv"okeg"urqpvcpgqwun{"fgxgnqr"rwnoqpct{"j{rgtvgpukqp"]32:_0"Kp"eqpvtcuv."VCUM/3"ku"
hwpevkqpcnn{" gzrtguugf" kp" tcvu" cpf" MEPM5" kpjkdkvkqp" ykvj" C4;5" ycu" ujqyp" vq" rtgfkurqug"
rwnoqpct{" ctvgtkgu" vq" eqpuvtkev" ]32;_0" Hwtvjgtoqtg." VCUM/3" gzrtguukqp" cpf" hwpevkqp" ygtg"





Owvcvkqpu." fqyptgiwncvkqp" qt" kpjkdkvkqp" qh" M-" ejcppgnu" jcu" dggp" rtqrqugf" vq"

































































yjgp" kv" ku"wpcdng" vq" hwnhknn" vjg" tkug"qh"chvgtnqcf0"Oclqt"cfxcpegu" kp" vjg"wpfgtuvcpfkpi"qh"RJ"
jcxg"ngf"vq"vjg"ewttgpv"encuukhkecvkqp" kp"yjkej"RJ"fkugcugu"ctg"itqwrgf"kpvq"hkxg"ecvgiqtkgu"
ceeqtfkpi" vq" ecwug" cpf" vjgtcrgwvke" uvtcvgi{" ]334_0" Vjg" fkxgtug" cpf" eqorngz"ogejcpkuou"
wpfgtn{kpi"vjg"rcvjqigpguku"qh"rwnoqpct{"ctvgtkcn"j{rgtvgpukqp"*RCJ+"*itqwr"3"RJ+"kpenwfg"
xcuqeqpuvtkevkqp."kp/ukvw"vjtqodquku."rtqitguukxg"xcuewnct"tgoqfgnkpi"qh"vjg"uocnn"rwnoqpct{"
ctvgtkgu" *>" 722-o+." cp"gzeguu"qh" xcuqeqpuvtkevqtu"cpf"c"rctcnngn" fghkekgpe{"qh" xcuqfkncvkpi"
ogfkcvqtu"]335_0""
Tgfwegf" M-" ejcppgn" cevkxkv{" kp" RCUOEu" rtqoqvgu" egnn" rtqnkhgtcvkqp." tgukuvcpeg" vq"
crqrvquku"cpf"xcuqeqpuvtkevkqp"eqpvtkdwvkpi" vq"xcuewnct" tgoqfgnkpi" ]332_0"Cnvjqwij"c"ykfg/
tcpig"qh"M-"ejcppgnu"jcxg"dggp" hqwpf" kp"jwocp"RCUOE." hqt"RCJ"qpn{" vjg"tqngu"qh"Mx307""
cpf" VCUM/3" ejcppgnu" jcxg" dggp" eqphktogf" wukpi" jwocp" rwnoqpct{" ctvgtkgu" cpf" rtkoct{"
jwocp"RCUOEu0"Vjg"hktuv"kqp"ejcppgn"tgrqtvgf"vq"dg"nkpmgf"vq"rwnoqpct{"j{rgtvgpukqp"ycu"
Mx307" ]336_0" Kvu" tgfwegf" gzrtguukqp" ycu" fgvgevgf" kp" RCJ0" Oqtgqxgt." ukping/pwengqvkfg"
rqn{oqtrjkuou"kp"MEPC7"*Mx307+"jcxg"dggp"kfgpvkhkgf"kp"kfkqrcvjke"RCJ"rcvkgpvu"ngcfkpi"vq"
fgetgcug" MEPC7" hwpevkqp" ]337_0" Jqygxgt." vjg" uvtqpi" xqnvcig" fgrgpfgpv" cevkxcvkqp" qh" vjg"
ejcppgn"cpf"vjg" ncem"qh"j{rgtrqnctkukpi"rgtkqfu" kp"qtfgt"vq"gpuwtg"vjg"tgeqxgt{" kp"RCUOE."
tguwnvu"kp"vjg"ceewowncvkqp"qh"vjg"ejcppgnu"kp"vjg"kpcevkxcvgf"uvcvg"cpf"vjwu."ejcnngpigu"vjg"
ukipkhkecpeg"qh"Mx307"kp"vjg"rwnoqpct{"ektewncvkqp0""
Kp" 4235." hkxg" fkhhgtgpv" owvcvkqpu" ygtg" kfgpvkhkgf" kp" MEPM5" igpg" *VCUM/3+" kp" RCJ"
rcvkgpvu" *Hkiwtg" 8+0"Jgvgtq¦{iqwu"MEPM5"owvcvkqpu"ygtg" qdugtxgf" kp" 305'" urqtcfke" cpf"
504'"jgtkvcdng"RCJ"rcvkgpvu0"Rcvej/encor"gzrgtkogpvu"fgoqpuvtcvgf"c"nquu"qh"hwpevkqp"kp"cnn"




rcvkgpvu" *Hkiwtg"8+0" "Vjwu."MEPM5"owvcvkqpu"ctg" vjg" hktuv"ejcppgnqrcvjkgu"mpqyp" vq"ecwug"
RCJ"vq"fcvg"];2_0"
Kp" jwocp" RCUOE" cp" ukTPC" crrtqcej" cickpuv" MEPM5" fgoqpuvtcvgf" vjcv" MEPM5"
eqpvtkdwvgu"vq"vjg"tguvkpi"ogodtcpg"rqvgpvkcn"uwiiguvkpi"c"etwekcn"tqng"qh"MEPM5"ejcppgnu"kp"
vjg" tgiwncvkqp"qh"rwnoqpct{" xcuewnct" vqpg0" Kp"cffkvkqp."VCUM/3" ku" ugpukvkxg" vq"j{rqzkc" cpf"


































































MEPM5." rcvej/encor" gzrgtkogpvu" ujqygf" c" ugxgtg" fgetgcug" qh" C4;5/" *urgekhke" MEPM5"




Eqphktokpi" vjg" etwekcn" tqng" qh" MEPM5" ejcppgnu" kp" RCJ" rcvjqigpguku." gpfqvjgnkp/3"
*GV/3+."c"rqvgpv"xcuqeqpuvtkevqt"hqt"xcuewnct"tgoqfgnkpi."jcu"dggp"ujqyp"vq" kpjkdkv"MEPM5"
xkc"Tjq"mkpcug"]95_"cpf"xkc"c"rtqvgkp"mkpcug"*RM+"E/fgrgpfgpv"rcvjyc{"kp"jwocp"RCUOEu"





]33;_0" Kp" cffkvkqp." vjg" pqp/tgegrvqt" v{tqukpg" mkpcug" cevkxkv{" uggou" vq" dg" guugpvkcn" hqt" vjg"
hwpevkqp" qh" VCUM/3" ukpeg" vctigvgf" kpjkdkvkqp" qh" e/ute" d{" ukTPC" tgfwegu" VCUM/3" ewttgpv" kp"
jwocp"RCUOEu"]96_0"Vjg"tgegpvn{"tgrqtvgf"cuuqekcvkqp"qh"ugxgtg"RCJ"ykvj"fcucvkpkd."vjg"e/
Ute" mkpcug" kpjkdkvqt" wugf" kp" vjg" vtgcvogpv" qh" ejtqpke"o{gnqigpqwu" ngwmcgokc" uwiiguvu" c"
fktgev"cpf"urgekhke"ghhgev"qh"u/ute"kpjkdkvkqp"qp"rwnoqpct{"xguugnu"]342_0"Kv"ku pqvgyqtvj{."vjcv"
kp" RCJ" rcvkgpvu" vjg" rtqvgkp" gzrtguukqp" qh" vjg" pqp/tgegrvqt" v{tqukpg" mkpcug" e/ute" ku"
ukipkhkecpvn{"tgfwegf"kp"vjg"nwpi"]343_0"Vjgug"hkpfkpiu"fgoqpuvtcvg"vjg"mg{"tqng"qh"VCUM/3"kp"
ocp{"fkhhgtgpv"rcvjyc{u"ngcfkpi"vq"RCJ0""
Dg{qpf" vjg" fktgev" ghhgevu" qh" vjg" VCUM/3" kpjkdkvkqp" qp" vjg" xcuqtgcevkxkv{" kp" vjg"
rwnoqpct{" ektewncvkqp." vjg" tqng" qh" MEPM5" ejcppgn" kp" vjg" rtqnkhgtcvkqp1crqrvquku" dcncpeg"qh"
jwocp"RCUOE"tgockpgf"wpmpqyp0"Tgegpv"kpxguvkicvkqpu"fgoqpuvtcvgf"vjcv"kp"xkxq"ejtqpke"
MEPM5" kpjkdkvkqp" kp" tcvu" kpfwegf" cp" gzciigtcvgf" rtqnkhgtcvkqp" qh" RCGEu." RCUOEu." cpf"
cfxgpvkvkcn" hkdtqdncuvu." yjkej" eqwnf" kpkvkcvg" qt" rtqoqvg" vjg" fgxgnqrogpv" qh" rwnoqpct{"
j{rgtvgpukqp" ]32;_0" Kp" cffkvkqp." vjg"ogodtcpg" rqvgpvkcn" qh" RCUOE" htqo"MEPM5" fghkekgpv"



































































kp" vjg" rcvjqnqi{" qh" rwnoqpct{" xcuewnct" fkugcugu0" Cu" VCUM/3" ejcppgnu" tgiwncvg" tguvkpi
ogodtcpg" rqvgpvkcn" kp" jwocp"RCUOE" cpf" eqpugswgpvn{" nqy" rwnoqpct{" xcuewnct" vqpg." kp"
qtfgt"vq"cejkgxg"oczkowo"xcuqfkncvkqp"wpfgt"rcvjqrj{ukqnqikecn"eqpfkvkqpu."tguvqtkpi"VCUM/




cxqkf" wprtgfkevcdng" ukfg" ghhgevu" gxgp" hqt" urgekhke" cevkxcvqtu0" Jkij/vjtqwijrwv" uetggpkpi"
ogvjqfu" hqt" kqp" ejcppgn" vctigvu" ncem" vgorqtcn" tguqnwvkqp" qxgt" c" rj{ukqnqikecnn{" tgngxcpv"
tcpig" cpf"ocpwcn" rcvej/encorkpi" ku" vkog" eqpuwokpi0" Kp" cffkvkqp." ejcppgn"oqfkhkgtu" qhvgp"
pggf" vq" dkpf" vq" tgncvkxgn{" kpceeguukdng" ukvgu" ykvjkp" vjg" ejcppgn" rqtg" qt" vq" ceeguuqt{" qt"
tgiwncvqt{" fqockpu0" Kp" uknkeq" oqfgnkpi" cpf" cfxcpegu" kp" uvtwevwtcn" dkqnqi{" vgejpkswgu" vq"
et{uvcnnk¦g"ejcppgn"rtqvgkpu" kp"eqorngz"ykvj"ceeguuqt{"uwdwpkvu"oc{" tgxgcn" mg{" kpvgtcevkqp"
ukvgu" cpf" kpvgthcegu" hqt" ftwi" fgukip0" Kpfggf." oqfwncvkpi" ejcppgn" dgjcxkqt." tcvjgt" vjcp"
fktgevn{" vctigvkpi" vjg" kqp/eqpfwevkpi" uwdwpkv"oc{"wnvkocvgn{" dg"c"oqtg" htwkvhwn" crrtqcej0" Kp"
vjku"eqpvgzv."vjg"eqodkpcvkqp"vjgtcr{"hqt"e{uvke"hkdtquku"wukpi"nwocechvqt"cpf"kxcechvqt"okijv"
uwiiguv" c" pqxgn" vjgtcrgwvke" fktgevkqp0" Kp" vjg" ecug" qh" e{uvke" hkdtquku." Nwocechvqt" kpetgcugu"
gzrtguukqp"qh" vjg"e{uvke" hkdtquku"vtcpuogodtcpg"eqpfwevcpeg"tgiwncvqt"*EHVT+"EnÎ"ejcppgn"
cv"vjg"egnn"uwthceg"cpf"kxcechvqt"kpetgcugu"kvu"qrgp"rtqdcdknkv{0"Vjg"pggf"hqt"pqxgn."ghhgevkxg"



















































































































































IC."Twf{" D." Ucpiwkpgvvk"OE." Uvwjogt"Y."Ycpi"Z0" Kpvgtpcvkqpcn"Wpkqp" qh" Rjctoceqnqi{0"







Rjctoceqnqi{0" NKK0" Pqogpencvwtg" cpf" oqngewnct" tgncvkqpujkru" qh" ecnekwo/cevkxcvgf"
rqvcuukwo"ejcppgnu0"Rjctoceqn"Tgx"4227="79<"685/6940""
;0"Jqfimkp"CN."Jwzng{"CH0"Rqvcuukwo" ngcmcig" htqo"cp"cevkxg"pgtxg" hkdtg0 L"Rj{ukqn" 3;69="
328<"563/5890""
320" JQFIMKP" CN." JWZNG[" CH0" C" swcpvkvcvkxg" fguetkrvkqp" qh" ogodtcpg" ewttgpv" cpf" kvu"
crrnkecvkqp"vq"eqpfwevkqp"cpf"gzekvcvkqp"kp"pgtxg0"L"Rj{ukqn"3;74="339<"722/7660""
330"Ngucig"H."Iwknngoctg"G."Hkpm"O."Fwrtcv"H."Nc¦fwpumk"O."Tqog{"I."Dctjcpkp"L0"VYKM/3."
c" wdkswkvqwu" jwocp" ygcmn{" kpyctf" tgevkh{kpi" M-" ejcppgn" ykvj" c" pqxgn" uvtwevwtg0 GODQ" L
3;;8="37<"3226/32330""
340" Gp{gfk" R." E¦ktlcm" I0" Oqngewnct" dcemitqwpf" qh" ngcm" M-" ewttgpvu<" vyq/rqtg" fqockp"
rqvcuukwo"ejcppgnu0"Rj{ukqn"Tgx"4232=";2<"77;/8270""
350"Uejgyg"O."Pgocvkcp/Ctfguvcpk"G."Uwp"J."Owukpu¦mk"O."Eqtfgktq"U."Dweek"I."fg"Itqqv"









































































3:0" Uejykpiujcemn" C." Vgpi" D." Ijquj" O." Yguv" CP." Ocmgpc" R." Iqtcpvnc" X." Ukpenckt" UG."
Ycvgtu"EO0"Tgiwncvkqp"cpf"hwpevkqp"qh"vjg"vyq/rqtg/fqockp"*M4R+"rqvcuukwo"ejcppgn"Vtgm/
3"kp"cnxgqnct"grkvjgnkcn"egnnu0"Co"L"Rj{ukqn"Nwpi"Egnn"Oqn"Rj{ukqn"4234="524<"N;5/N3240""
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